Studies of transuranic organometallic complexes with aromatic π-electron systems are particularly valuable to the understanding of the bonding, and physical and chemical properties of the actinides because they give insight into covalent contributions to the metal-ligand bonding 1 . The heavier, radiotoxic actinide elements exist primarily in the +3 oxidation state, and hence their chemical separation from Ln III 40 ions in nuclear waste is very difficult. The selectivity of the best available An III extractants is attributed to subtly higher bonding covalency, but is not well understood and theory cannot yet make predictions.
Unlike the organometallic chemistry of uranium, which has focused strongly on U III and seen spectacular advances [2] [3] [4] , that of the transuranics has remained dormant and, in the case of neptunium, is limited mainly to Np n-Bu, Ph) [5] [6] [7] , and the cyclooctatetraenyl sandwich [Np(COT)2] (COT = cyclo-octatetraene dianion) 8 . These compounds were milestones in helping understand actinide bonding, and [Np(COT)2] shows fascinating 3 magnetic bistability 9 . Analyses now standard in organometallic chemistry such as structural determinations by X-ray crystallography were determined for only a few Np IV 10, 11 . The severe radiotoxicity of Np, the accessibility of its radionuclides, and the requirements to work with small sample sizes compound the traditional difficulties associated with handling air-sensitive, highly paramagnetic 55 organometallic early actinide complexes.
Single arene -f-block π-and δ-(back)bonding interactions have been used for C-H bond functionalisation 12 , and to stabilise the unusually low formal oxidation state of U II [13] , while bis(arene) The difference in M-Cl bond distances between 1 and [(L Ar )SmCl] is the same within standard uncertainties once normalised for the Sm III and Np III radii 21 , and longer than in Np IV complexes 22, 23 . Figure   2c shows the molecular structure of complex 3, described below, which represents the first structural characterisation of a metallocene-type geometry for a Np III centre. and U II complexes 13, 24 , we added the reductant NaK3 to a 1,2-dimethoxyethane (dme) solution of 1, which turned purple black, and precipitated KCl, Figure 3a . The Vis-nIR spectrum of the supernatant ( Figure 3b ) has broad absorptions with extinction coefficients centred around 600 nm and 1275 nm, characteristic were not pursued owing to the intrinsic unreliability of the approach for a system with five unpaired 5f electrons and (most likely) highly multiconfigurational excited states. Notably, solutions of 3a stored over NaK3 remain purple-black indefinitely (see photographs of 1 and 3a in supplementary figure S6 ), giving further weight to the capability of the ligand to support Np II under maintained reducing conditions. Small, black plate-shaped crystals of 3a isolated from these solutions gave only weak diffraction. Cp3Np(OPh) [27] . This O-C bond cleavage is common for reduced electropositive metal complexes, and supports the assignment of a reactive Np II centre in 3a. We have previously observed the double 9 metalation of L Ar from the treatment of Th IV (L Ar ) complexes with either reductants or non-nucleophilic bases 16 , but the only occasion on which we have observed a An 3+ cation to reside in the cavity provided by the two pyrrolides (rather than the two arenes) is in the di-U III adduct, U III 2I4(L Ar ) 16 . In this latter case, the 180 ligand undergoes a significant strain-energy penalty from the incorporation of two metal cations.
Magnetic behaviour
We were curious as to whether the mononuclear neptunium(III) complex 1 could function as a single molecule magnet (SMM), i.e. exhibit slow relaxation of the magnetisation at low temperatures. Actinide 185 metal cations offer an alternative SMM design approach by combining the best properties of 3d (sizeable exchange interaction) 28 and 4f (large single-ion anisotropy) magnetic ions
29
, and it has even been suggested that all U III complexes should possess inherent SMM character 30, 31 . The imaginary part of the ac magnetic susceptibility of 1 is very small with respect to χdc ( Figure 4) ; however, a significant increase below 10 K is clearly observed and may be attributed to a slowing down of the magnetization dynamics.
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This signifies that the onset of SMM behaviour should occur at temperatures lower than we can measure, i.e. 2 K. Figure 5 ). In 1c-UI, the three 5f electrons are the least stable, while in 1c-NpI the four, singly occupied 5f-based orbitals drop below the highest occupied pyrrolide levels. In 1c-SmI, the 4f-based orbitals are significantly more stable than any of the other 215 valence orbitals considered. In keeping with the traditional picture of the bonding in lanthanide and actinide systems 32 , the almost core-like 4f orbitals of Sm III are too low in energy and radially contracted to participate in bonding, while the 5f orbitals of the early actinides have greater radial extension and sufficiently higher energies to enable metal-ligand orbital overlap. Hence, although the bonding in f element molecules is predominantly ionic, the early actinides can form more covalent bonds than their 220 lanthanide analogues. properly regulated and controlled radiological facility, in this case in the radiochemical laboratories at the Joint Research Centre (JRC) -Institute of Transuranium Elements (ITU). Unsealed radioactive compounds were manipulated in dinitrogen filled (99+ %), negative-pressure radiological gloveboxes containing a separate high-vacuum/argon double manifold which could be used to maintain a positive pressure of inert gas during the handling of reagents and solutions with more standard Schlenk techniques.
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A UV-Vis-nIR optical chamber and an ATR-IR spectrometer were contained within radiological gloveboxes to enable direct measurements. NMR spectra were recorded promptly on solutions in 
